Probing the phalloidin binding site of actin.
Phallotoxins form tight complexes with filamentous actin and stabilize the polymer against shearing stress. In the present study a phalloidin derivative containing a thiol-capturing moiety was prepared and reacted with single thiol groups of monomeric muscle actin. Sites of attachment in the protein were Cys-374 next to the C-terminus and Cys-10, close to the N-terminus; the latter was recently shown to be uncovered during a slow but reversible conformational transition occurring in ADP-G-actin. Phalloidin bound to Cys-374 stabilizes filaments against shearing stress almost as effectively as free phalloidin, indicating that the phalloidin binding site cannot be far from the C-terminus of actin. Stabilization was also achieved when the phalloidin reagent was added to F-actin, however, the subsequent formation of a covalent linkage with Cys-374 was not observed, most likely due to a restricted mobility of the reactants. In contrast to the efficient stabilization of filaments by phalloidin linked to Cys-374 a destabilizing effect was observed when phalloidin was attached to Cys-10. It appears that phalloidin located close to the N-terminus is unable to bind to the normal binding site in its own filament. Pronounced gelification of this actin derivative suggests that the toxin is able to mediate crosslinking with neighbouring filaments. From these results we conclude that the phalloidin binding site of actin is distant from the N-terminus, but close to the C-terminus. Furthermore, the data provide evidence that binding of phalloidin reduces the mobility of the C-terminus.